Identification of a carboxyl-terminal motif essential for the targeting of Na+-HCO-3 cotransporter NBC1 to the basolateral membrane.
The Na+-HCO3- cotransporter NBC1 is located exclusively on the basolateral membrane and mediates vectorial transport of bicarbonate in a number of epithelia, including kidney and pancreas. To identify the motifs that direct the targeting of kidney NBC1 to basolateral membrane, wild type and various carboxyl-terminally truncated kidney NBC1 mutants were generated, fused translationally in-frame to GFP, and transiently expressed in kidney epithelial cells. GFP was linked to the NH2 terminus of NBC1, and labeling was examined by confocal microscopy. Full-length (1035 aa) and mutants with the deletion of 3 or 20 amino acids from the COOH-terminal end of NBC1 (lengths 1032 and 1015 aa, respectively) showed strong and exclusive targeting on the basolateral membrane. However, the deletion of 26 amino acid residues from the COOH-terminal end (length 1010 aa) resulted in retargeting of NBC1 to the apical membrane. Expression studies in oocytes demonstrated that the NBC1 mutant with the deletion of 26 amino acid residues from the COOH-terminal end is functional. Additionally, the deletion of the last 23 amino acids or mutation in the conserved residue Phe at position 1013 on the COOH-terminal end demonstrated retargeting to the apical membrane. We propose that a carboxyl-terminal motif with the sequence QQPFLS, which spans amino acid residues 1010-1015, and specifically the amino acid residue Phe (position 1013) are essential for the exclusive targeting of NBC1 to the basolateral membrane.